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The Essentials in Paper Mill
Cost Accounting
A S your president has explained,
I have already made the ac
quaintance of several members of
your association through the work that
our firm has done in planning and in
stalling cost accounting systems in paper
mills. I am very glad to have this op
portunity to widen the circle of my ac
quaintance among paper makers, and
to tell you what has been accomplished
in the way of establishing good cost ac
counting in paper mills where serious
attention has been given to this im
portant matter.
When cost accounting is mentioned,
most business men immediately think of
a clerical department which is engaged
in working out the cost of the different
articles produced, so that the manage
ment can determine a selling price for
each. Although accurate costs are of
great value for this purpose, we have
found in practice that other aspects of
the work, while less known, are of con
siderably more value to the average
business. In what I have to say to you
gentlemen today, I shall try to bring out
some of these other functions of a cost
department and show how an organiza
tion of this kind can be used to make
your business more prosperous and suc
cessful.
Successful management must neces-
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sarily be well informed management.
The primary object of cost accounting is
to secure dependable information for
owners and managers and to present it
in a clear, concise way.
Analysis is the Basis o f Cost Accounting

The basis of good cost accounting is
analysis. You are all familiar with the
three main divisions of cost; namely,
material, labor, and overhead or burden.
Every manufacturer has these three
factors to deal with, no matter what his
product, or how simple or complex his
cost system. In paper mill cost ac
counting the analytical method is used
in two distinct ways: first, when we recog
nize that paper making is made up of
many distinct operations; and second,
when we separate burden into its ele
ments and consider each element in
applying the burden to the product man
ufactured.



The Cost o f Half-stuff

As examples of the many operations,
rags are taken from storage, thrashed,
sorted, inspected, cut and dusted. They
are then cooked for several hours, after
which they are washed and bleached and
finally run into a drainer.
This entire chain of operations is
directed solely to making one of the com 
ponents of your paper commonly known
as “ half-stuff” . In tracing the manu
facturing operations so far, we have
passed by another subsidiary process, the
manufacture of bleach.
If we are considering paper making
from wood pulp, there is the long chain
[2 ]
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of mechanical and chemical operations
resulting in the sulphite or soda pulp,
which is as distinct a product as if it
were manufactured in another plant.
The Cost o f Rough Paper
When you have prescribed a furnish
for your paper, you may use not only
half-stuff and one or more kinds of wood
pulp, but rosin size and color, and then
as your product moves from the beaters
to the stuff chest through the refining
engine and on to the paper machines,
there is completed another fairly distinct
stage in the manufacture of your product.
Here “ broke” begins to appear for the
first time, and it is a very important
factor to be reckoned with in the cost
of your product, whether it is returned
to the beaters in the same or a later run.
Finishing Costs
The rough paper from the machine
may be finished in many very different
ways, being dried on the machine or by
any one of the several “ loft” methods,
then plated, calendered, cut, sorted,
counted, trimmed and sealed. After the
paper has gone through one or more of
these various operations, there is packing
and shipping still to be considered.
Each of these operations, from the
furnishing of the beaters to the shipping
of the finished product, is a manufactur
ing unit, having a special duty to per
form and a special method of perform
ing it.
Just as any factory takes in its socalled raw materials, which are, with few
exceptions, merely the finished product
[3 ]
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of some other plant, so these paper
manufacturing units take in as raw
material the finished product of a bro
ther unit, and, after performing certain
operations upon it and perhaps adding
certain other products to it, pass it on
as their finished product, to become a
raw material for the succeeding unit.
These units, or departments, are dis
tinct from each other, occupy different
space, use different machinery and labor,
materials and supplies, and are under
different supervision. They will there
fore have widely different degrees of
efficiency and widely different charges
against the product, which must be kept
separate in all correct paper mill ac
counting.
Power Plant and Repair Department
The analysis of the operations should
not be limited to the departments that
turn out a tangible product, but should
be applied to the power plant which
provides steam and power to the other
units, and to the repair department
which supplies services and repair parts.
Every department using steam or power
should be charged with its correct pro
portion of the cost of operating the power
plant; and every department having
repair work done should be charged, not
merely with the wages of the repair men
but also with a fair proportion of the
expense of operating the repair depart
ment, just as an outside company would
add something to the wages of their men
to cover the cost of their shop. The
cost of every repair job should be re[4]
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corded and charged to the department
in which the work is done, so that the
man who is responsible for the efficient
operation of the department will con
stantly watch the repair charges.
The consideration of the power plant
and the repair department as individual
units is a necessary preliminary to the
calculation and distribution of overhead
charges or burden, so that they can be
logically and accurately applied to the
product as it goes through the successive
manufacturing operations.
W h at is Burden?

Suppose you were to occupy a mill
completely equipped with machinery
and furnished with heat, light and power
at a rental of $10,000 per month. This
rental you would certainly charge against
the cost of operating your business, and
you would not consider that you had
made a profit until this amount had been
taken into account. Now let us see
what items of expense an analysis of
this rental discloses. First, the landlord
has been compelled to pay taxes on the
land, buildings and equipment; he must
carry insurance as protection against
fire, incur the cost of producing power,
heat and light, keep the plant in repair
provide for its inevitable decay or obso
lescence, and lastly the landlord must get
interest on his investment, and pay for
the cost of looking after the property,
before he has realized a profit. If you,
as a paper maker should operate under
these conditions you would be relieved
of the responsibility of the landlord by
[5]
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the payment of rent and be engaged only
in producing paper.
Now, suppose that you are the land
lord as well as the manufacturer. You
then become a land owner, a tax payer,
and must take over all the expenses of
the landlord just the same as if you paid
them indirectly through the rental.
Probably you also become a manufac
turer of heat, power and light; therefore,
unless you analyze the various functions
which you perform, and then determine
the expense of performing these func
tions, before applying it to the cost of
your goods, how can you tell whether
you are not making money as a landlord
and losing it as a paper maker? H ow do
you know that you cannot purchase
power, heat and light cheaper than
you can produce it?
Cost accounting in a paper mill really
becomes very much simpler after an
analysis has been made such as I have
described, and the departmental opera
tions not only clearly recognized, but
the burden which belongs to each proper
ly distributed.
I am very much inclined to say that
the most important single consideration
in respect to cost accounting, as it deals
with burden, is to make sure that all
expenses of this character are not only
recognized and distributed, but that
they are actually charged in full to the
respective products which the mill makes
by some just method such as the machine
hour rate.
Efficiency in any factory, mill or shop,
is wholly a question of getting a suitable
[ 6]
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return for the expenditure made, and
this question will never be properly
answered unless there is charged to each
and every department, not only the pay
roll, but also the proper proportion of
fixed charges such as I have described.
Unearned Burden
Many manufacturers are accustomed
to say that when the volume of pro
duction diminishes, the average or unit
cost increases. On the contrary, if
your production falls off, because of poor
business conditions, the burden should
be absorbed only in proportion to what
you have actually produced.
A three machine mill, for example,
finds it necessary, owing to lack of orders,
to shut down one machine for a week.
Throughout the month this machine has
been running at a high degree of effi
ciency, producing a grade of paper which
cost, let us say, 5c a pound, but had pre
viously cost 5¼ c a pound. If you load
on to this 5c cost the fixed charges of the
week when the machine was idle, you
raise the cost to perhaps 6c a pound.
The cost of the paper made during the
three weeks when the third machine was
running was not actually any greater
because the machine was down for a
week, any more than the cost of the
paper made on the other two machines
was greater because of the shut down.
The unabsorbed burden for the week repre
sents unused capacity and is a direct loss
that cannot justly be loaded onto the pro
duction costs of other machines, or other
weeks.
[7 ]
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This method, of including in the cost
of the product only the amount of bur
den that it has actually used, is not only
correct in theory, but it has several very
practical advantages. First, the costs
are made up on the same basis at all
times, and a comparison of similar runs
gives a fair measure of the efficiency in
the several departments. When an
attempt is made to absorb all the burden
each month or period, the comparative
costs may lose all significance because of
the variation in production. Second,
the inventories taken at cost prices will
be on the same basis each year, while
with the other method the inventory at
the end of a poor year would be loaded
with a higher percentage of burden,
which would partly obscure the poor
results and then make the next year
absorb part of the loss in the apparently
decreased margin of profit between the
loaded costs and the selling prices.
Effect on Sales Policies
When burden charges are reckoned as
they should be in the cost of the product,
the management is sure to have a very
different attitude towards certain sales
policies, especially in times of slack
production.
The difference between the total bur
den and that absorbed by the paper
actually made during the month or
period measures the loss from unused
capacity in dollars and cents. We have
introduced this method not only into
paper mills but into many other in
dustries. In numerous instances where
[ 8]
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the directors have voted to curtail pro
duction, the results of the first month's
operations have shown them how much
has been lost from unearned burden, and
they have immediately decided to keep
the mill running full even if they could
not sell the product at the usual margin
of profit - perhaps at only enough
above the cost for material and direct
labor to carry part of the burden. With
this definite knowledge of true costs for
burden as well as material and labor
(which vary almost directly with the
volume of product) the management can
decide how far it is advisable to reduce
prices in order to keep up full production,
and they can do this by actual com
parison of reliable figures and not mere
guess work. In times of business de
pression a method of distributing all the
burden over the paper actually made is
really worse than mere guess work, be
cause the management having figures
which they believe are reliable may lose
business which is really profitable (be
cause the burden cost is so high that it
appears unprofitable).
I am sure that some of you gentle
men are wondering what happens
to the loss in dollars and cents from
unused capacity, and how a mill can
be run without taking into considera
tion the enforced shut downs due
to business depressions, low water, or
other special causes. M y answer is to
admit that these losses must be taken
into consideration in fixing selling prices
although they should not increase manu
facturing costs. In order to earn a fair
[9 ]
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net profit, the selling prices, over a period
of years, must be enough above the
manufacturing costs to cover selling
expenses and also the average losses
from shut downs and unused capacity.
Cost Accounting and Efficiency
Whatever the effect on sales policy,
comprehensive cost accounting, ap
propriate to a paper mill, is a positive
help to efficient and economical manu
facturing. Since raw material is one
of the fundamental elements of cost,
factory accounting at the very beginning
provides for the control of inventories,
insuring that the investment in stock of
various kinds is kept at the economical
minimum. The stock clerk, at the same
time, is responsible for keeping the
quantities of various items at the proper
balance to supply manufacturing needs
efficiently. When the cost records are
“ tied in” with the general accounting,
the management has complete control
not only over the operating expenses of
the factory, but over the inventories of
raw material, w ork -in -p ro ce ss and fin
ished product.
A cost accounting practice, including
burden charges carefully analyzed and
applied, not only provides for an ac
curate determination of the cost of the
product, but it also enables the manage
ment to compare different ways of mak
ing the same or a similar product. They
can determine on which machine their
various orders will run to the best ad
vantage, with a minimum of broke and
shrinkage, and a maximum of produc[10]
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tion. They can find the point on each
order where greater speed is no longer an
advantage, where the loss due to breaks
would offset the gain due to increased
production. They can determine the
best furnish for each grade, by noting
the effect on the cost sheet, of each
change of furnish, as compared with
previous runs of the same grade. In
cidentally, they may discover that an
apparent saving in the cost of the fur
nish is often nullified by its effect on the
speed with which the paper can be run,
or on the broke and the shrinkage.
Accurate Furnish Costs

How can you tell the exact effect on
the cost of a given paper from putting
more or less wood pulp or rag pulp into
the furnish unless you know as ac
curately what the rag pulp has cost,
as you do the cost of the wood pulp
which you purchase outside, ready to
put into the beaters? Dependable costs
are particularly important in a mill
where half stuffs are made and used.
The raw stock passes through a number
of processes, each carrying more or less
heavy burden charges. Varying losses
occur during certain of these conversion
processes, and unless all labor and bur
den charges are applied, and an accurate
knowledge of yields obtained, the half
stuff will frequently go into the beater,
as one of the constituents of paper, bear
ing a fictitious value. The general ten
dency is to undervalue this stock at the
beaters, where it is combined with pulps
whose value is definitely known. There-
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fore, the greater the quantity of half
stuff used, the more urgent the need for
sound costs.
The cost records will show at once
whether a more expensive material has
been charged into the furnish than was
ordered, whether greater quantities of
some of the materials have been used
than was ordered to make a given grade
and weight of paper, and whether the
estimated yields from different raw
stocks agree with the actual yields.
Departmental Costs

Having described the analysis which is
essential to get the successive sub-divi
sions of manufacturing operations in a
paper mill, I wish now to call your at
tention to the fact that each and all of
these operations have an individual cost
that goes up or down according to the
various circumstances affecting produc
tion, but depending chiefly upon the
skill and energy of the superintendent
and his foremen. Paper making is an
industry of skill, requiring in some res
pects highly technical chemical tests,
which, in turn, depend for successful
operation on accurate records of time,
temperatures, pressures, etc. You will
all agree that the control of mill chem
istry depends upon having these records
in trustworthy form. Accurate cost
accounting not only requires adequate
records, but when these records are kept
and the costs are known, an intelligent
manager will immediately use them to
increase the efficiency of the departments.
These records, when accumulated
[ 12]
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over a period of some time will set
standards for production, which can be
used as bases for comparison of future
operations. When a new order is to be
run, the best previous order of a similar
kind and grade of paper should be set
up as a standard to see if the men on the
machines cannot beat the former pro
duction and decrease the cost. If hand
led in the right way these cost and pro
duction records become very valuable aids
to the foremen in running their depart
ments most economically and efficiently.
Production Reports
The cost and production reports also
bring close together the control of
materials and the control of operations.
The management will know, for ex
ample, exactly how long the various kind
of rags were in the bleach boilers, how
long in the washers, how much sub
stance was lost between the weight of
dry rags and the fibre finally deposited
in the drainer, how much of this half
stuff, and the pulp to go with it, was put
into the beaters, how much sizing and
coloring matter was used, and finally
how much of the furnish emerged as
salable product. I understand, of course,
that some paper manufacturers, who have
done but very little in the way of cost
accounting, have excellent records of
this kind, and when this is true, I can
only think what a pity it is that these
records are not used, with the very little
modification which they probably re
quire, to bring out reliable costs of the
several operations.
[ 13]
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The same production reports, properly
arranged, serve as a basis for the effi
cient supervision of labor. Cost ac
counting in respect to labor charges con
sists primarily of reporting correctly the
orders and runs on which the work has
been done, or the expense or other
special accounts to which the payroll
should be charged. It is essential that
the accounting should carefully separate
manufacturing labor costs and labor
costs due to the numerous kinds of ac
cessory work carried on at the plant.
Only when such additional elements of
expense are carefully separated from the
current cost of manufacture can the
productive departments be held strictly
responsible for the results obtained from
a given payroll expenditure.
In most cases it is tremendously im
portant that the results should be re
ported promptly to the factory superin
tendent, to the foremen, and in many
instances, to the workmen themselves
if the efficiency of the factory is to be
kept up to a satisfactory standard.
Some surprising results have been ob
tained from the use of labor records
which gave the management prompt and
reliable information as to what each
workman in the mill was doing. Pro
duction is frequently increased simply
from the moral effect of having the
records.
Danger o f Tests and Averages
Now that I have outlined the char
acteristics of a sound cost accounting
practice for a paper mill, I would like to
[ 14]
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call your attention to the inaccuracy and
the danger of wrong information which
lurks in much of the so-called “ cost
finding” still in vogue in a great many
paper mills. Some manufacturers, for
example, estimate the cost of different
grades of paper with a great deal of care,
and feel very comfortable in regard to the
accuracy of these estimates, because
when multiplied by the quantity of each
kind of paper made, they account very
nearly for the total cost of mill operations
during the year. You may be interested
to know that we have found paper mills
where this kind of cost calculation has
received a good deal of attention, and
yet a really analytical cost practice
showed that the calculations contained
serious errors in regard to some of the
important products in the mill.
Combining facts that really differ gives
a meaningless average. When a paper
machine can produce thousands of
pounds more paper in a day on one grade
and weight than it can on another, there
is little to be gained by attempting to
average facts which are significant to a
management only when their exact
variation is recognized as accurately as
possible.
Finishing costs vary tre
mendously, as we have demonstrated
conclusively to several paper manu
facturers, and when the cost of packing
and shipping is carefully separated from
other charges in the factory, there are
sometimes surprises in store for prac
tical men as to the variation in cost
arising from the different ways of selling
their product.
[ 15]
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How to Use Averages
And yet average costs, which I have
spoken of as a danger to be avoided, are
of the utmost importance under certain
circumstances. It may seem at first
sight that a carefully kept record of the
results of a test run can be relied upon to
guide the management in making a par
ticular kind of paper, or in fixing the
price at which to sell it. The fact is,
however, that a test run may be seriously
in error. Workmen under such circum
stances are apt to perform very much
better than they will under average con
ditions. It is quite possible, on the other
hand, that they will encounter some
obstacles which can be removed by a
further experience with the product in
question, so that the test run offers not
only the danger of a performance at a
higher standard than can be maintained,
but also the unsuspected danger that the
costs are higher than need be, because
of the comparative unfamiliarity with
the operation in question. W e have
found it particularly important in paper
mill cost accounting to get averages on
successive operations which are of a kind
that will permit of averages, not only
for labor costs, but also for materials, in
view of the great difficulty of deter
mining the accurate dry weight, not only
of half stuff, but also of the wood pulp
used in the furnish.
Summary of Cost Methods
T o summarize briefly the points which
I have called to your attention, the
basis of good cost accounting is analysis.
[ 16]
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It is essential to recognize as many
different operations as can be clearly
defined, and to determine the cost of each
and the contributions they respectively
make to the various kinds of product.
The accurate determination of burden
in which you recognize each element, and
distribute its total charge to the res
pective departments making use of the
facilities which cause the burden charges,
is of the utmost importance in a sound
cost accounting practice.
I must urge upon you again the im
portance of having the cost accounts in
clude all the expenses of the business,
of charging interest on the investment,
and of making an adequate provision for
depreciation for reasons which I have
already given at some length.
It is not only important to include all
of these charges in working up the burden
in a paper mill, but we have found it of
particular importance to consider the
total of these charges in comparison with
the normal product of the mill. Burden
for the most part represents capacity.
If the output is normal the burden rate is
in fair proportion to the product. If the
output falls off strikingly, it is the great
est possible error in cost accounting to
say that unit costs have increased ac
cordingly. The fact, under such cir
cumstances, is that a large part of the
mill’s capacity is actually unutilized, and
that the owners have to carry without
profit to themselves, the fixed charges on
the idle equipment. It is only in this
way that costs may be secured which are
strictly comparable one season with
[17]
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another, and so reflect accurately the
efficiency of the respective departments,
unobscured by fluctuations in volume.
The final test of the accuracy of cost
accounting in a paper mill or elsewhere
is that it shall prove with the financial
books.
Need of Competent Supervision
T o those who are interested in im
proving the cost accounting practice in
their mill, I would urge the importance
of securing a competent man to take
charge of the cost system when it is in
stalled. A man of the right sort can
earn his salary many times over in get
ting out facts for the management and
presenting them in such form that they
may be readily used to increase the
efficiency of the mill. It is also essential
to the successful operation of a cost
system that it should have the vigorous
support of the management. The suc
cess which has attended our efforts to
establish costs in paper mills has been
due in a large measure to the interest
and the authoritative support which we
have secured from the owners and active
managers of the mills.
Uniform Costs for Associations
Finally, to you gentlemen gathered
here as an association of manufacturers,
interested in a similar product, and there
fore operating under similar conditions,
I would urge the importance of reaching
some common understanding as to what
constitutes the cost of paper. Con
ditions in your several mills vary so
[
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much that the exact details of pro
cedure which work with a high degree
of efficiency in one mill will not be ex
actly suited to the conditions elsewhere.
It is of the greatest importance to all of
you, however, that you agree on the
elements or fundamentals of a good cost
practice; chiefly to make sure that all
of the elements involved are included in
your calculations, not forgetting interest
on the investment and an adequate
provision for depreciation, as well as all
the charges which you ultimately dis
burse through your cash book during
the course of a year’s operation.
Selling policies based on a knowledge
of costs determined by a uniform prac
tice and adopted by an association of
manufacturers would improve trade
conditions to a remarkable degree. The
most dangerous competitor is the man
who doesn’t know what his goods cost
him.
T o those manufacturers who have
already gone far in the direction of better
cost accounting, I would urge that you
consider the situation of the other paper
mills in the country, and when an in
quiry comes from them as to the ad
vantages you have secured from a well
developed cost practice in your own
business, that you point out to them that
your cost practice has enabled you to
gain in efficiency and economical manage
ment because it has helped you to know
more about your own business.
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